Bovine liver aspartyl beta-hydroxylase. Purification and characterization.
The alpha-ketoglutarate-dependent dioxygenase, L-asp(L-Asn)-beta-hydroxylase which posttranslationally hydroxylates specific aspartic acid (asparagine) residues within epidermal growth factor-like domains was purified from bovine liver and characterized. A 52-kDa and a 56-kDa species of this enzyme, which accounted for 60 and 30% of the total enzymatic activity, respectively, were purified to apparent homogeneity. Amino-terminal sequence analyses and immunoblots utilizing antisera raised to the intact 52-kDa species as well as to two complementary fragments of this species demonstrated that the 52- and 56-kDa species differ by a 22-amino acid amino-terminal extension. The remaining 10% of the purified enzymatic activity could be accounted for by the presence of immunologically related higher molecular mass forms (56-90 kDa) of L-Asp(L-Asn)-beta-hydroxylase. Strong evidence was obtained from the results of immunoextraction studies that L-Asp(L-Asn)-beta-hydroxylase can be identified with the purified proteins. Kinetic and physical studies suggest that L-Asp(L-Asn)-beta-hydroxylase exists as a monomer with a compact catalytic domain and an extended protease-sensitive amino terminus whose function remains to be determined. Since the purified L-Asp(L-Asn)-beta-hydroxylase hydroxylated both L-Asp- and L-Asn-containing substrates, it is possible that a single enzyme is responsible for the hydroxylation of Asp and Asn residues in vivo.